The current study investigated differences in gender-based expectations across cultures by examining whether items in Ages & Stages Questionnaires: SocialEmotional (ASQ:SE), a social-emotional screening instrument, functioned differently for boys and girls 3 to 66 months old. A total of 74,776 ASQ:SE questionnaires were collected in Brazil, South Korea, China and the United States (U.S.).
Introduction
The critical nature of social-emotional competence in young children has been emphasized in recent years. Prevalence studies suggest that 13% to 25% of young children have at least mild emotional and behavioral problems [1] [2] [3] . Growing evidence indicates that social-emotional problems in young children can have long-term effects [4] [5] [6] and problems that go untreated can become serious and costly to treat as children age [7, 8] . In addition, social-emotional competence is crucial for school readiness for young children and serves as an essential foundation for learning skills that are important to academic performance in later years [9] [10] [11] . Given the importance of social-emotional competence, using technically sound screening instruments for the early identification of social-emotional problems is critical, as well as providing timely intervention once problems are detected [7, 12, 13] . Screening tests with solid technical adequacy help identify children who may be at risk for social-emotional delays and assist in early identification and referral for needed services. Thus, investigating the properties of screening tools (e.g., psychometric properties, item functioning, and bias for specific groups) is necessary to assure accuracy, especially when tests are translated and used across cultures.
The Ages & Stages Questionnaires: Social-Emotional (ASQ:SE) [14] , a tool with adequate psychometric properties for screening social-emotional problems [12, 13, 15, 16] , has been widely used in the Head Start and Early Head Start programs across the United States [17, 18] as well as internationally. The ASQ:SE has been translated into several language versions and its psychometric properties and cultural appropriateness have been studied, such as in South Korea [19, 20] and China [21] . Other social-emotional assessments such as the Infant-Toddler Social and Emotional Assessment [22] , Social Competence and Behavior Evaluation [23] , and Devereux Early Childhood Assessment [24] have been studied and found to have solid psychometric properties. However, the ASQ:SE is the only social-emotional assessment designated for the entire birth through age five age span. In addition, its world-wide usage provides an opportunity to examine potential cross-cultural differences in young children from birth through age five.
Human development has been thought of as an interactive process, with biological and cultural factors interacting [25, 26] . Culture strongly affects human attitudes, beliefs, values and behaviors [8] , including parents' perceptions of appropriate social-emotional performance and gender roles [27] . Previous studies investigating cross-cultural gender differences have mainly focused on school-age children/adolescents rather than infants and young children. In one preschool study, Chen and colleagues [28] found few gender differences on behavioral inhibition in Chinese and Canadian toddlers, suggesting that socialization in early childhood might play an essential role in gender differences in social-emotional disabilities that surface in later childhood. Furthermore, international studies addressing gender differences in young children's social-emotional competence have focused most often on a single cultural group or region [29] [30] [31] [32] [33] [34] , rather than comparisons across cultures.
The aim of this study was to examine social-emotional assessment items with potential gender differences across cultures. Specifically, item functioning analyses on a socialemotional screening assessment, the ASQ:SE, were used to investigate gender differences in social-emotional competence across four diverse countries -United States, Brazil, China, and Korea. If items with gender difference were identified across countries, inherent cultural similarity and/or underlying biocultural aspects might be an explanation. If items with gender differences were identified in one country only, they might be attributed to cultural practices and attitudes in that country only.
In each country, parents or caregivers completed the ASQ:SE on their young children (3 to 66 months). Differential Item Functioning (DIF) was then employed to examine gender differences at the item level to determine if and how ASQ:SE items functioned differently between two groups (i.e., boys and girls). Two research questions were asked: (a) Are there differences in item functioning based on gender across countries?; (b) Do ASQ:SE items function differently for boys and girls in their respective countries?
Methods
Participants: Participants were recruited in the United States, Brazil, China, and Korea. A total of 74,776 infants and young children (39,605 boys and 35,171 girls) in the age range of 3 to 66 months were included ( Table 1) . The demographic information is presented in (Table 2) .
United States: A total of 15,110 young children (8,748 boys and 6,362 girls) in the U.S. sample were collected between 2007 and 2014 as part of a national normative study of the ASQ:SE second edition [35] . Recruitment of families was strategically conducted so that the sample roughly reflected the U.S. 2010 census data on variables including race/ethnicity, mother's education level, and family income. Recruitment materials included notices in online publications and parenting newsletters. Depending on how parents were recruited, they completed a paper-pencil version or completed an on-line version of the ASQ:SE. The distribution of ethnicity was White (62.9%); African American (6.7%); Hispanic (6.3%); mixed race/ethnicity (5.7%); Asian (3.7%); Native American (0.7%); Pacific Islander (0.2%); Hawaiian (0.1%); other race/ethnicity (0.4%); don't know(0.3%); and missing (13.1%).
South Korea: A sample of 2,568 young children (1,359 boys and 1,209 girls) was recruited in Korea between 2008 and 2009 for a national normative study of the Korean ASQ:SE. Recruitment included sending flyers to childcare centers, preschools, pediatric offices, children's play centers, and posting on web pages. Children were recruited nationally in a variety of early childhood settings and were stratified according to the Korean population census related to gender and family income. In terms of parental education level, the sample included about 15% more than the national average of higher education graduates. Detailed information on recruitment and research process was provided in the Korea ASQ:SE psychometric study [20] .
Brazil: A total of 54,570 children (28,228 boys and 26,342 girls) were recruited in Brazil in 2011 as part of an evaluation of child development in public childcare centers, kindergarten and preschools in Rio de Janeiro and surrounding areas. The crosscultural adaptation of ASQ:SE followed the same procedures as the Ages & Stages Questionnaires -Brazil (ASQ-BR) [36] . Paper-pencil questionnaires were delivered to all public child childcare centers and preschools in Rio de Janeiro, and teachers were asked to answer a Brazilian-adapted version of the ASQ:SE. If there were items that the teachers were unable to observe in the childcare centers, they interviewed parents. Due to data insufficiency, children at the 6 month interval (3-9 months old) were not included in the analysis; only results for children between 9 and 66 months were analyzed. Demographic information regarding family income and mother's education was not collected in the project. However, general information collected on this Rio de Janeiro population includes that personal income levels can be categorized in four levels: extreme poverty (8.2%, < R$120), low income (20.7%, R$120-R$300), mid income (40.9%, R$300-R$1,200), high income (30.2%, >R$1.200) (37) . The majority of the participating families were from first three categories; few came from high income families. The ethnicity distribution of Rio de Janeiro was Caucasian (51.2%), Black (11.5%), and Brown (36.5%) [37] . The educational level of mothers was 11.9% no education (illiteracy), 44.1% elementary school, 30.7% high school and 13.1% higher education [38] .
China: A total of 2,528 children (1,270 boys and 1,258 girls) were collected in China between 2010 and 2011 as part of a national normative study of the ASQ:SE. Parents completed the ASQ:SE in pediatric clinics with assistance of health professionals. Recruitment of families closely reflected China's 2010 census data on variables including regions and children gender, and roughly on race and family income regarding the urban/rural area. The distribution of ethnicity was Han (94.7%) and other (5.3%). Other included more than ten different races.
Measure
The ASQ:SE, the primary outcome measure, is a screening instrument for detecting potential problems in social-emotional competence during the first 3 to 66 months of life. It includes a series of 8 questionnaires for different age intervals (i.e., 6, 12, 18, 24, 30, 36, 48 , and 60 months) with the total scored items in each interval ranging from 18 -32. An example of ASQ:SE items is shown in (Figure 1 ). ASQ:SE items ask about young children's social-emotional competence or behavioral problems; for example, Does your child seem too friendly with strangers? Each item has three response options that allow parents or primary caregivers to observe their children and indicate the frequency of their children's social-emotional skills or problems (i.e., "Often or Always," "Sometimes," or "Rarely or Never"). Answers received numeric values reflecting competence (0 points) or problem behaviors (5 or 10 points). A fourth response option allowed parents or primary caregivers to indicate if the behavior is a concern; however, the "concern" option (with an associated value of 5 points) was not included in this analysis because it is not part of the Likert scoring scale, but a separate response option. Thus the separate "concern" option operated as an independent response option and was not appropriate for the categorical scale used in the DIF analysis. For this study, children in each country were assessed with an ASQ:SE translated and adapted to their native language (i.e., U.S. -English; Brazil -Portuguese; China -Chinese; and Korea -Korean)
Analysis
Unidimensionality: One of the assumptions of DIF analysis is to evaluate the unidimensionality of the test, to determine whether items target the same latent trait. If the latent trait consists of multiple dimensions, the DIF examination has to be conducted for each dimension. Unidimensionality was tested by two processes of factor analyses. Data from each ASQ:SE interval of the U.S. sample was randomly divided into two equal samples--a derivation sample (i.e., for exploratory factor analysis; EFA) and replication sample (i.e., for confirmatory factor analysis; CFA). EFA was first employed to evaluate the unidimensionality of each of the eight age intervals. The maximum likelihood method was used for factor extraction, and the number of factor extractions was evaluated by the minimum average partial (MAP) test [39] and Hull method [40] . The weighted oblimin rotation [41] was performed for factor rotation. The CFA was then conducted for each interval based on the result of EFA. The indices were reported to evaluate the model fit, including: Chi-squared (χ 2 ) values, degrees of freedom (df), the goodness-of-fit index (GFI), the root mean square error of approximation (RMSEA), and the root mean square residual (RMR). Due to the large sample size, χ 2 was expected to be high and the p value significant. Furthermore, to be considered as having a good model fit, the criteria of the indicators were expected: GFI > 0.9, RMR < .05, RMASE < 0.8. EFA was conducted using FACTOR [42] and CFA was operated using AMOS 18.0 [43] .
Differential item functioning (DIF):
The current study examined whether ASQ:SE items functioned differently for girls and boys within and across participating countries. DIF measures whether there are differences between two groups with the same level of latent trait (e.g., social-emotional competence), by modeling the likelihood that items receive scores indicating the target competence [44] . The ASQ:SE sample of each country was divided into different classification groups (i.e., by gender) and then stratified as slices by ability measure (i.e., social emotional competence). "For each slice, a cross-tabulation is constructed for each pair of person classifications against each scored response level. An odds-ratio is computed from the crosstab [45] ". This study provided information on whether parents/ primary caregivers responded to items differently based on their child's gender. The items with DIF were those that functioned differently for girls and boys.
Data were analyzed by using the Mantel [46] approach to detect DIF; the Educational Testing Service (ETS) standard for evaluation of DIF levels was employed: level C = moderate to large [ |DIF| ≥ 0.64 logits, prob (|DIF|≤ 0.43 logits) ≤ .05], level B = slight to moderate [ |DIF| ≥ 0.43 logits, prob( |DIF| = 0 logits ) ≤ .05], and level A = negligible (e.g., other than level B and C) [47] . The analyses were performed using Winstep version 3.91.0 [48] .
Results
EFA and CFA were conducted to examine the unidimensionality of the ASQ:SE. The purpose of confirming unidimensionality is to assure ASQ:SE items are measuring the same latent trait which the DIF examination assumed. EFA results using Velicer's MAP test suggested that one factor should be retained for the 6m, 12m, 30m intervals, and the Hull method indicated a single factor structure for 18m, 24m, 30m, 36m, 48m and 60m intervals. Therefore, a one-factor model was examined by CFA for each interval. CFA results presented acceptable models after adjusting covariance. The original and the adjusted models are presented in (Table 3) . Based on the criteria, most intervals fit the one-factor model structure, though the GFI values in 30m, 36m, 48m, 60m were close to .90. Based on the one-factor structure model testing result, DIF analysis was conducted for all items in an interval without separation.
A total of 74,776 dyads (caregiver/parent and child) were included in the DIF analyses as summarized in (Table 1) . A DIF analysis was conducted by age interval to detect the gender differences for each country. Eight items were detected with gender DIF across two or more countries (Table 4) . For individual country results, five items with gender DIF were detected in the U.S. sample; six items were found in the Korea sample; seven items were found in the China sample; and one item was found in the Brazil sample (Table 5 ).
Discussion
When examining gender DIF items detected in individual country samples, a trend was found-compared to older age intervals, there were fewer items with DIF in the younger ages. For example, in the older age intervals of the U.S. sample (30 months to 60 months), there were 13 DIF items, whereas in the younger age intervals (6 months to 24 months) there were none. The increasing number of DIF items with age might be because children's social-emotional behaviors become more complex and multifaceted as they grow [49] , resulting in greater variability in behaviors demonstrated by older children. Another possible explanation is a change in parental expectations for behaviors related to children's gender and age. The finding of fewer items with gender differences in infant and toddler items across cultures is consistent with previous research [28, 50] . In contrast, more differences were found at preschooler age [51] [52] [53] .
With equal levels of social-emotional competence, girls were more likely to be reported as exhibiting internalizing problematic behaviors than boys, including on items asking about clinging ("Does your child cling to you more than you expect?") and hours spent sleeping ("Does your child sleep at least 8 hours in a 24-hour period?"). On the other hand, boys tended to be rated by parents as having a higher probability of potential problems with social interactions and externalizing behaviors (i.e., "Does your child try to hurt other children, adults, or animals?"). Our findings are similar to previous studies in Dutch and China that found boys overall had more behavioral problems and peer difficulties than girls [52, 53] .
Items with gender DIF across countries: Eight items showed DIF across multiple countries (Table 4) , possibly due to differing cultural perspectives. For example, results on the item, "Does your child cling to you more than you expect?," indicated that girls in the U.S., Korea and Brazil were rated as more likely to cling to their parents than boys with equal levels of socialemotional competence. This finding might suggest that girls were more emotionally dependent or had more need for contact Note. The item scores were converted from 0, 5, 10 points into 0, 1, 2 points for the later DIF analysis. M and SD were calculated from the total scores of the intervals. [54] . Additionally, in Chinese cultures, parents may consider childrearing to include significant involvement in the care and discipline of their children [55] so that "clinging" might be expected. The findings related to the "clinging" item also help explain why boys were more likely to be rated with higher scores on the item, "Does your baby look for you when a stranger approaches?," since boys may be more emotionally independent than girls. Therefore they may reference their parents less frequently when they start to develop stranger anxiety around 12 to18 months (this item expects children should look for their parents when a stranger approaches).
Around four or five years of age, young children begin to realize differences between boys and girls, and they start to explore their own bodies and use language to test social rules regarding gender and sexuality [56] . Parents appeared to be more sensitive to any interest girls had in sexual language or activity, as DIF appeared in the U.S., Korea, and China (i.e., "Does your child show an unusual interest or knowledge of sexual language and activity?"), with girls rated with more problems, except caregivers in Brazil. These findings might be due to observation opportunities, with caregivers in daycare center having limited chances to observe interest in sexual language, etc. compared with parents at home. Another item detected as having DIF was"Does your child try to hurt other children, adults, or animals?". This item suggested boys were more likely to be rated as demonstrating aggressive behaviors than girls in Korea and China. Traditionally, boys are considered to have more externalizing problems such as hyperactivity and aggressive behaviors, including rough-and-tumble play [57] . Parents/caregivers in the U.S. seem to have more tolerance or even encouragement for this type of physical play than in Asian cultures [57, 58] .
It is unclear why the item "Does your child hurt himself on purpose?" was identified as a DIF item since no relevant cultural explanations can be hypothesized. Furthermore, the direction of gender differences was opposite in Korea and China, leading to the thought that more information may be needed on the definition of self-injurious behaviors in these two cultures. Random error of measurement might be a potential cause rather than actual behavioral differences.
Patterns of DIF items within countries:
The items with gender DIF detected in each country may be worth further discussion (Table 5 ). In the U.S. sample, responses of items in the social communication area such as, "Can your child name a friend?", "Does your child like to hear stories and sing songs?" and "Does your child use words to describe his feelings and the feelings of others?" indicated that boys were more likely to be rated with more problems behaviors than girls. The item, "Does your child sleep at least 8 hours in a 24-hour period?" showed a consistent DIF across age intervals in the U.S. only, indicating that girls were more likely to be rated with sleeping difficulties by parents across ages.
In the China sample, the item "Does your child stay away from dangerous things?" was identified as a DIF item, with boys reported as having more problems. This finding may be related to a more restrictive and controlling parenting style in China, [59, 60] which might affect parents' perceptions in defining dangerous 
Like to be hugged things. Meanwhile, boys are commonly considered more active than girls, which may be why Chinese parents in this sample rated boys higher on this item. In addition, the DIF item "Does your child like to be hugged or cuddled?" might reflect a typical cultural phenomenon that hugging is uncommon for showing friendliness or for greeting purposes in China, especially for males.
In the Korea sample, "Does your child try to hurt other children, adults, or animals?" and "Does your child destroy or damage things on purpose?" showed moderate to large DIF, with boys as the preference group with higher scores. This might indicate that Korean parents have a lower tolerance for boys' aggressive behaviors as a result of parenting attitudes that value stricter control and conformity of behavior [61] . On the other hand, Korean parents were more likely to rate girls higher on internalizing problem behaviors such as "When you leave, does your child remain upset and cry for more than an hour?" "Does your child get constipated or have diarrhea?" and "Does your child cry, scream, or have tantrums for long periods of time?" The DIF results for "Does your child explore new places, such as a park or a friend's home?" were similar to the findings of a previously conducted review [62] that concluded that the Korean culture encourages boys to explore their environments more actively than girls.
The Brazilian sample has the least gender DIF items compared to the other cultures. This result is consistent with the cross-country research of Williams and Best [63] that concluded that Brazilian children had atypically low gender stereotype scores compared to children from 25 countries. However, most of the questionnaires were answered by daycare teachers, which might have resulted in differences in ratings compared with other countries in which parents were most common.
Limitations
The findings of this study should be interpreted with caution due to several limitations related to the population and sample selection in participating countries. First, the questionnaires were completed by different caregivers and in different environments in participating countries. In Brazil, teachers were the most common raters. In China, parents answered the ASQ:SE but typically completed the assessment in pediatric clinics with help of health professionals, rather than in the home environment. Second, the U.S. and Brazil samples consisted of heterogeneous, multicultural populations (e.g., African American, Hispanic American, Brazilian Pardo, or Brazilian Black), and each subculture might have very different belief systems. China and Korea by contrast, are more homogeneous (e.g., Han Chinese and Koreans), reflecting more widely held practices and beliefs across the general population.
Finally, the data analyzed in the current study were from existing data sets, which had differing data collection methods. Administration, incentives for participants (e.g., gift cards), and the time span for data collection all varied from country to country. Nevertheless, the DIF statistical techniques that were used should be appropriate for 
Values are logits. Note2. DIF level: --= negligible, normal font = slight to moderate (|DIF| ≥ 0.43 logits), bold font = moderate to large (|DIF|≥ 0.64 logits); blank = the item is not tested in the interval; positive values = girls are the preference group; negative values = boys are the preference group. *p < .05. **p < .01. ***p < .001. inspecting the gender differences in social-emotional competence of young children across these countries despite these differences.
Conclusion
The purpose of this study was to explore gender differences in young children's social-emotional competence across countries by using a DIF analysis. Through the completion of a social-emotional screening assessment, parents rated their perceptions of behaviors across gender groups from their own cultural perspective. We propose a visual representation, seen in (Figure 2) , on how cultural beliefs may result in gender DIF on the ASQ:SE. Culture is assumed to have a significant impact on parenting style (e.g., authoritarian parenting, indulgent parenting), parents' perceptions of child behavior (e.g., beliefs, toleration of behavioral problems) [64] , and also on children's social-emotional competence development (e.g., self-concept, self-image) [65, 66] . Furthermore, the development of children's social-emotion competence is affected by parenting styles [67, 68] . If there are differing expectations related to raising boys and girls, differences in expectations for social-emotional competence may manifest. Nevertheless, the interpretation of children's social-emotional/behavioral competence is filtered through parents' perception, as they completed the ASQ:SE, Therefore, in (Figure 2 ), the solid line starting from boy and girl's social-emotional competence becomes a dotted line to the ASQ:SE scores, reflecting the process of parental perception. Through these perceptions and a cultural lens, parental assessments of their children may differ from their actual performance.
Interpretation of parent-completed questionnaires should always consider parental perceptions and expectations in addition to biological gender-based difference, parenting style and/or the cultural phenomena. The findings of this study will further researchers' understanding of diverse parental expectations of gender in four different countries, and may contribute to the existing body of literature on cross-country comparison studies.
Future studies should consider adding more cultural groups to the analyses, which may make DIF patterns more obvious and provide more cultural clues to explain the appearance of gender DIF. Second, comparing the gender DIF results from other socialemotional assessment tools (e.g., the Infant-Toddler Social and Emotional Assessment) [22] may provide supplemental information and also avoid the potential bias from only using one tool. Exploring gender difference across cultures may assist in interpreting screening results from an international perspective as well as aid in early identification of social-emotional delays across differing cultures and countries. The results can also be used to improve screening tools with item revisions for items with gender DIF across cultures. These revisions will help make assessment tools more accurate and culturally competent for a global population.
